Interaction of [fluorescein-Trp25]glucagon with the human glucagon receptor expressed in Drosophila Schneider 2 cells.
The human glucagon receptor was expressed at high density in Drosophila Schneider 2 (S2) cells. Following selection with G418 and induction with CuSO4, the cells expressed the receptor at a level of 250 pmol/mg of membrane protein. The glucagon receptor was functionally coupled to increases in cyclic AMP in S2 cells. Protein immunoblotting with anti-peptide antibodies revealed the expressed receptor to have an apparent molecular mass of 48 kDa, consistent with low levels of glycosylation in this insect cell system. Binding of [fluorescein-Trp25]glucagon to S2 cells expressing the glucagon receptor was monitored as an increase in fluorescence anisotropy along with an increase in fluorescence intensity. Anisotropy data suggest that the mobility of the fluorescein is restricted when the ligand is bound to the receptor. Kinetic analysis indicates that the binding of glucagon to its receptor proceeds via a bimolecular interaction, with a forward rate constant that is several orders of magnitude slower than diffusion-controlled. These data would be consistent with a conformational change upon the binding of agonist to the receptor. The combination of [fluorescein-Trp25]glucagon with the S2 cell expression system should be useful for analyzing glucagon receptor structure and function.